TEM analyses
Cu-based NCs. NCs structural data, obtained from HRTEM observations, exhibited lattice cells compatible with cubic and hexagonal symmetries according the synthesis route. Cubic NCs displayed berzelianite-like structure, as confirmed from d-spacing measurements and angular relationships of lattice sets in direct space and from vector and angular relationship of diffraction spots in Fourier space ( Figure 1a ). For what concern the NCs with hexagonal symmetry both the lattice sets d-spacing measurements carried out in the direct space and the vector and angular relationships of diffraction spots carried out in the Fourier space exhibited chalcocite-like structure (Figure 1b) . (022) and (111) 
Figure S1. a) HRTEM image cubic Cu-based NC showing the
Cd-based NCs. The total Cd-exchanged NCs exhibited the same symmetry of the corresponding pristine Cubased NCs, i.e. cubic and hexagonal. Figure 2a ,b report two reference NCs deriving from the cubic and hexagonal Cu-based NCs respectively. Also here, the measurements of lattice sets d-spacing in the direct space and the vector and angular relationships of diffraction spots in the Fourier space, display berzelianite-like and chalcocite-like structures for cubic and hexagonal Cd-based alloys, respectively. , (-1100) and (01-10) (2) Egerton, R. F. Electron energy loss spectroscopy in the electron microscope, 2 nd edition; Plenum Press: New York, 1996.
Figure S2. a) HRTEM image of cubic Cd-exchanged NC showing the (220), (002) and (111) lattice sets with measured d-spacings of 2.09Å, 3.1Å and 3.45Å, respectively and its corresponding 2D FT consistent with a fcc diffraction in the [-1 1 0] zone axis. b) HRTEM image of hexagonal

